; different operational definitions of clinical periodontitis, characteristics of the study populations, measurement of clinical parameters (e.g. probing depth, clinical attachment loss, bleeding on probing, presence of dental calculus or plaque, etc.), and choice of partial vs. whole-mouth examination.
INTRODUCTION
Periodontitis which has been viewed for years as a primary dental outcome from chronic bacterial infection is now seen as resulting from a complex interplay between bacterial infection and host response, often modified by behavioral factors 1, 2) . Knowing that periodontitis is a preventable disease and is irreversible when it occurs, many developed countries have been concerned about the prevalence of periodontitis in their population and made policy efforts to reduce it.
Prevalence is defined as the number of affected persons present in the population at a specific time divided by the number of persons in the population at that time 3) . Despite the inconsistency in case definition and measurement method of periodontitis, the prevalence of severe periodontitis is known to be relatively high in the population (11-15% in adult populations) in both developed 1, 4) and developing countries
5-7)
. However, accurate assessment of the prevalence of periodontitis is complicated by multiple factors 8) are either estimates obtained from relatively small observational (cross-sectional) studies or are derived from larger epidemiological studies that do not permit an in-depth diagnostic assessment of subjects 8) .
The national prevalence of periodontitis in Korean population has not been reported yet because of the above mentioned reasons. However, after Oral Health Act was enacted in 2000, Korea has conducted Korean National Oral Health Survey (KNOHS) which surveyed national representative sample of Korean population at 3 years interval 9, 10) . The data from KNOHS include periodontal health status measured by Community
Periodontal Index (CPI), so that calculation of prevalence of periodontitis would be possible. KNOHS also surveyed various risk factors known to be related with periodontitis such as smoking and diabetes. In this study, we estimated the prevalence of periodontitis in Korean adults and examined the strength of association between periodontitis and well known risk factors.
MATERIALS AND METHODS

Study population
The data for this study came from Korean National .
Measurement of periodontal outcome
The periodontal health status was measured using CPI recommended by WHO as standard epidemiological examination method for periodontal disease with dental mirror and WHO periodontal probe 11) . People were classified into five groups by CPI; 0 -healthy periodontium, 1 -gingival bleeding on probing, 2 -dental calculus presence, 3 -shallow pocket depth (4-5 mm), 4 -deep pocket depth (6 mm or above). A person coded with more than 2 in any of six sextants was defined as having periodontitis. 
Periodontitis-related risk factors
RESULTS
Characteristics of study population
The general characteristics of study population are shown in Table 1 . Weighted gender and age distribution is likely representative for Korean population in 2006 due to using national data. Only 14.3% of study subjects had visited dental clinic regularly and 11.0% brushed their teeth one or less times per day. Current smokers were 25.8% and 4.6% had diabetes. The proportion of residential area of whom lived in metropolis, urban, and rural areas were 47.6%, 37.2%, and 15.2%, respectively.
Prevalence of periodontitis and distribution of risk factors
The weighted distribution of CPI index is shown in Fig. 1 . About 10% of population had periodontitis (CPI The overall prevalence of periodontitis in Korean adults in 2006 was 10.3% (95% C.I. 9.3%-11.4%) ( Table   2 ). The prevalence was higher in men (13.3%) than women (7.6%) and showed increasing tendency as age increased. There existed statistically significant differences in periodontitis prevalence according to the all related risk factors included in this study. The person who had 9 years or less education, brushed their teeth one or less time per day, had diabetes, and 
Association between periodontitis and risk factors
The results from logistic regression analysis are shown in Table 3 
DISCUSSION
In this study, we estimated the prevalence of periodontitis using national data representing Korean adult population and examined the associations be- .
Although CAL which could measure accumulated past status at a site of a tooth rather than current inflammatory activity, has been used as a diagnostic"gold standard" for periodontitis, the absence of consensus on how best to incorporate CAL and PD into a case definition of periodontitis continues in the field of clinical and epidemiological research 16) . A case definition for periodontitis needs to establish 1) what depth of CAL at any one site constitutes evidence of disease processes; 2) how many such sites need to be present in a mouth to establish disease presence 17) .
The first problem also has to have measurement variation by dental examiners, who can be confused to detect CAL progression. Even though measurements of probing depth are repeatable to within 1 mm more than 90% of the time, the standard deviation of repeated CAL measurements of the same site by an experienced examiner with a manual probe is around 0.8
. On the other hand, CPI used in this study pro- .
Using pockets of ≥4 mm as a case definition, 30% of adults had met that criterion on at least three to four teeth. The prevalence of attachment loss ≥3 mm was 53.1% for the population of dentated U.S. adults 30 to 90 years of age and, fourteen percent of these persons had furcation involvement in one or more teeth. It was estimated that at least 35% of the dentated U.S.
adults aged 30 to 90 have periodontitis with 21.8%
having a mild form and 12.6% having a moderate or severe form 19) . As with prevalence, measures of periodontitis incidence will vary according to the case definition of the disease. CPI also has been used to measure periodontal health clinically 20) and epidemio-logically 21) . Japanese national survey 21) where CPI also used, the prevalence of periodontitis among adults in 1999 was around 40%. However, the prevalence of periodontitis among Korean adults in 2006 was 10.3% which has not been expected compared to that of other countries. This finding could be explained as follows; 1) Korean population may have better periodontal health as Korea has developed economically.
2)
The examiners participated in the KNOHS were prone to be conservative to define periodontal case and/or might miss deep pockets because it had been within one year since all examiners had graduated their dental schools.
Contemporary epidemiological studies including this study employ partial mouth examination system that could estimate biased values, especially when the prevalence of the disease is underestimated 22) . CPI is also based on partial-mouth recordings: pocket probing was performed at buccal sites in the maxillary and at lingual sites in the mandible. The highest value of CPI scores among the six section 21) .
It has been well-known that socio-demographic factors 4, 23, 24) and other behavioral factors such as smoking 21, [25] [26] [27] , diabetes 22, 28, 29) , and tooth brushing 30, 31) could affect the development and/or prevention of periodontitis. The findings in the present study partially support the associations between periodontitis and related risk factors as above. In Korean adults, age and smoking were positively associated with the prevalence of periodontitis after adjusted other confounders whereas income and tooth-brushing frequency were negatively related. The periodontitis was more prevalent in people who were men and living in rural area. Based on this information, the periodontal health of those susceptible groups should be considered regarding prevention of the disease and periodontal health promotion.
This study has a couple of important limitations.
CPI with the measurement of pocket depth has an inherent weakness to detect periodontal destruction via; 1) national surveys is the use of partial-mouth recording, with only selected one or two selected teeth in 6 sextants examined, under the assumption that these measurements are representative of the full mouth 4)
, 2) pocket depth could not detect the past periodontitis. These issues make the epithelial destruction of periodontium underestimated. The other limitation was that the study design was cross-sectional which cannot surely explain temporal precedence of risk factors over periodontal health condition. However, the results showed definite associations between age, residence, income, smoking, tooth brushing and periodontitis. In the future, the studies investigating measurement issue of defining periodontitis and related risk factors should be conducted to identify the independent pathways through which risk factors can impact periodontal health using longitudinal epidemiologic approaches.
In conclusion, one Korean adult person out of ten had periodontitis diagnosed by CPI in 2006. People who were older, living in rural region, in lower income status, smoking, less tooth brushing were more likely to have periodontitis.
